The primary structure of the alcohol dehydrogenase gene from the fission yeast Schizosaccharomyces pombe.
We have cloned and sequenced the alcohol dehydrogenase gene of the fission yeast Schizosaccharomyces pombe. The gene was isolated by transformation and complementation of a Saccharomyces cerevisiae strain which lacked functional alcohol dehydrogenase with an S. pombe gene bank constructed in the autonomously replicating yeast plasmid YEp13. Southern hybridization analysis indicates that S. pombe contains only one alcohol dehydrogenase gene. The structural region of the gene is 50% homologous to the alcohol dehydrogenase encoding genes of the budding yeast S. cerevisiae. The gene exhibits a very strong codon usage bias; with the set of predominantly used codons generally resembling that which S. cerevisiae employs preferentially. All of the differences in codon usage bias between S. pombe and S. cerevisiae are in the direction of greater G + C content in S. pombe codons. It is argued that this observation supports the hypothesis that selection toward uniform codon-anticodon binding energies contributes to codon usage bias and that the optimum binding energy is, on the average, higher in S. pombe than S. cerevisiae.